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(54) OPTICAL DISK AND OPTICAL DISK PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To record/reproduce without 
beforehand knowing information related to arrangement of a defect 
control area by containing a control data area having 
recording/reproducing operation control information in a 

reproducible area, containing plural pieces of defect control areas pv^r^^^VKim ^-^s'^ 
having defect sector alternate processing control information in a 
recordable/reproducible area and recording the positional 
information of the defect control areas. 

SOLUTION: When a disk is loaded, a physical format information 
part in a control data area is read, and the number of zones zn, the 
number of tracks tn (N) of respective zones, the number of sectors 
sn (N) of respective tracks, the number of tracks qtn (N) in a guard 
area and user area start top addresses ua (N) of respective zones 
are obtained to be sent to a group constitution decision part. The 
decision part judges the position of the DMA from the position, 
number of pieces and sizes of the obtained DMA, and accesses the 
DMA to read the information, and obtains the number of sectors 
spn (N) of a preliminary area from defect control information in it. 
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W b T § c i: ^itt® -r § )t x ^ X ^ o 

mwi t t^m^^ 1 leSfD^x ^ x 

5 ] 1 f X ^Ms-r 5 7t 

x-rx^^aaSg-efeoT. MIE7tx-i'Xi'(7)^!0lHfk^ 

iJi-§i:i:^!|#Mi:-r57^x^x^ ^mm.m.. 
^atcT^xi' xi7®fs^s4Sj{t*M'#-rs/ci6if 

i:;&1f®i:-r§)^T^X^'o 

[tt*«7] IB^mi^Jb<P3^*e®iSW{i:J;oTSi[© 

T'tc^i-iij ^ nfcfB8^nrti&)^ X ^ -efe o T. 

HijfB^;b-:/c*i; h V 1 ii^fc 0 i7 ^iSA^s 
^^JtX't'X^'T'^oT, MiB)txi'X^'«, iBgiS4 
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^^Ttx-r'Xi'TfeoT. tulBT^xi-X^fi, ffi^S* 
* 5 J; 9 L fc ii i: i: -r 5 ^ X ^ o 

cii«« 1 0 ] mmmuffPimv^ommc o r^tigc 

® ^VU-y (c5i-SiJ $ nfclB0oIft6*7tex -r X T'fe o 
20 T. MsB^*;I/-:/cri:{ch^-y^ iJlfe/ii^w-b^^lS 

X T'fe o liar K L'XffiA^a/jNeD-t ^ ^#Cy 

■r^Ttx-rx^o 

30 cii*ai 1] mtm(D^')i--/icmf^:x-^m^ 

d{cSfiKL/c:i:i:>&!|$?Si:-r-5ii5KS9$^c(±i olBic 

[000 1] 

D'Ttx-fX^MaSStc^tJ-Sfe^OT'fe*). <J:t)pL< 

40 gijsnfciBSJorigftTtex'rx^'T'feo^ BiilB^^;i'-:/S 

X ^' X ^ cD^Pfi-b ^ ^ t TO-b ^ ^ %fij D 
5 ii i: Rrtl*?-fii^J|IS>& Ot^x X ^ 43 cfc O'^© 
Jtx-f Xir;grsBg#^-r5 C i;*^Rr*6*>txi' Xi'Saa 

CO 0 0 2] 

[t^^cOSri] t^*«^X^'X^(Dx-^y->07;t 
— V>y htCOV^rai'^'So 01 6{±STANDARD 
ECMA-201 DATA INTERCHANGE 
ON 90mm OPTICAL DISK CARTRI 
50 DOES fCiB^^nfc^xW Xi'Wx-^ 
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V—y\t 4 ■0<D'kM^MUW. (Defect Mana 
gement Areas: DMA) *#t?o ^(DZ-O 

a— »f cox- ^ S 0 ^ $ IB«^S^® 1 0 

(DiskDefinition Structur 

e : DD S) . li^i^RSUXh (Primary D e 
feet List:PDL), 2:>:^s:RIUXh (S e 
condary Defect List:SDL) 
SnSo DDSti-r^'T.^O^Wfki^Tft^ =&^cDDM 

(Dfte. PDL. SDLcOggjlSTFU'XA^tSlfl^nSo P 

^x*#^-e^/''§o s d l « p d l ^tst^tciBB 

t), PDLio.tCh'SDL^itl'Xti^-CrtglC.toTSt 

PDL, S D LtilRlCtcDA^ie^^nSo 
[0 0 0 3] DMAC!)iBS^2B^i^ ^^^^±{^^468^ 

46^nfcr»^^(&7FL/7.ffi^^oTV^^o HlTtifAf*® 30 
Jtx-rXi'^DMA^IBafifi^^-raT'feSo ^-wc 
WTl/^5E CMA-2 0 KD^^fctiiai ycDJ;^ 

[0 0 0 4] 

S 0/ I E C 1 5 0 4 1 iCioV^Tti. ISffit©^'';!/-:/:^ 
fig^iioTt/^SfeO©, l-b:5'^5b^5 1 2/WFi:2 0 

4 8/Uh0 2iffl;!)^^g8$nTV^5o 0 1 8 (itJ^JtSCSiJ 
®^16x-<'X:J'CDDMACDiBH{sia^:^t'iaT'fe§o 01 

TV-'^o 40 
[0 0 0 5] tJ^oT. ±Ta?'^fc2a©xYX^^S^ 

:/<D#oDMA(DigiWLT3&5^m*> ^n^np/w 
[0 0 0 6] iine>«xi'X^o#v— >©i5.^ 

JtflajLTl^So 01 9t±t»^5l5©7l6x-rXi'ECMA-2 

0 i©^1i^«cD:*:t^;&^-r0T'fe^o Htc^-Tct:^ 
mcnt^^\-^t)\ 0. 2%;g:T*t)e>^i/^J:^{c^{i 50 
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[0 0 0 7] a±©j:9^7tx-i'X^'iii*;&|g»j-r;Sg 
0>'^^;><-^? i: bT©{4S1flS{i:^a7 Flx-X-efe§ 

ii F :/'*'S!|!^a7 f uxtc^^-r ■S'ii'.g*^* 

[0008] 

^|gft(Dtbil{cJ;oT. M7F^Xi:liS7FUXc7) 

[0009] $ fc. #^<D^;i/-:/lg^(Ox Y X ^ {cjo 

[0 0 10] ^fc. ^L\,^'tf)i-:fm^(Dmrji^mi^ff' 

^^l/^/tiitc, mM<D^)l'-fm^<0^lcM}t^LX\^^^ 
[0 0 1 1] -r-^fcDE^tiji^. lffla7FUX 

(D/jN$i/^-bi'^^#tyy-y*^5>IB0-r'5fci6{c, mm 

y {elegit nx t/^ 5 X- ^ «^ t) ^tcii 0 3b^^ i; §0 

[0 0 12] $&tc. |^a7F^XfflO<D-fe^^^^#t? 

0 s J: %\^^mim<r>muii^'j&^xh § A^*>t> & 

xi'X^o§V->Oi^fiiM«®:^^$*^. ^y- 
:/©a-if MM®:;*: t ^ K & L T t ^ ^ /c: a6 fc , 3 

[0 0 13] !i<omm&Lt<r>^or£fsmm:m^t^ 
rcisbi,crj:^nfz^(DX\ ^'/i--fmi^(Dm^ji^^'f'< 7. 

•r 5 (1 ii < IBSiB^-efr 5 Jiex^ X ^ ^tf 5 d t * i 
:^ t $ (D^M^ffiicfi: i: -r 5 51£x -f X ^ i D'Jt-r 

©7 ^'-bx^^ieij^n-sx-^f ofiUjStcj^s cfc^ 

[00 14] 
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[0 0 15] ^*«2lE«05ief='^X^{±. MIEfiiBlf 

[0 0 16] imm3mm<D^7'-f7.^i,i. Mien^h 

[0 0 17] mMm4sim.(oyt7'^ mm^mm 
[0 0 18] iS«a5iE«tD5tex^x^toiigm, ^ 

[0 0 19] is*«6is^o)tx-rxi^{i, tEmmm^ 

[0020] WM 7 mmoyty'-f X^li. WMU^^ 

[0021] fS5t<a8E«©7txf leass^pi 

[0 0 2 2] m*«9E«©^x^'X^'{i, legi^liA^ 

lMferc0<O-b^^?IS*<S*0. t5E^;b-:/«lC7^ 
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filA"!o«-t^'^'^#tf^*;b-:/fci3tt5a-Hf|RJg5cD-t 
[0 0 2 3] lijRJS 1 OiSic«)t-r^X^'{i. fE^Mli 

a— ifM^t^&wr-s^X'rx^T'feoT, ^arKb 

ar K^xffi*^«:*:(D-bi{'^%#tf^;l/-^{cfe{t5^^ 

[0 0 2 4] MMmi iIBtt^T^xi-x^ti. ifjRJig 
S/-c{±l OlBMOTldxf X^{c*5l/^T, MIBffi®^^^!/- 

^^'^©Jt*^^ lia7FL'X(0/h$v>fll^^t?^*;l/- 

[0 0 2 5] 

(i. fi«J^{f-b^^%i:<DlBigS4m*^^«^$ti-5o 
0lfc43V''Ttt> V— yo*"«4o®-fe^:Jf, y-^i*"* 
5-ocD-t:^^. y-y2*^6'OCD-tr^^A>6M^$nT 
*5f3^ i^;l/-7"«tch7-y^-Jife/cO©-bi'^fii*^S 

^So ia2(iC©^0HCD^)5S£DJg^,lT'$.57^X'CX^ 

Z C A V;^^cD7tx^'X^^^C^3V^T> '/->'iK^(?)|^t) 
B-^ h^-y^t(i, '\-y^f©f5ig:^)W^|pi{cS^oTI/'' 
T. ^'PXh-i';&^fg^'r;S(7)T% V^-XDSl^/ai:* 
^JSOSj h ^ -y ^ f±;«f- KMJIE tMX.y'- ^ <r>tmm^ 

[0 0 2 6] -rf X^'<D«rtli£D||*ortlMatC{i. x 
X ^ ©|5]^3iJg^lBSII4Bt{Ci2.g^ I/— y-/ W- 



[0 0 2 7] mfH^(DV-y<D[Hmmtm^m<DV-y 
m^^mt^Tciboym^^^t^^m^mm^ (d e f 

ect Management Area^DMA) 
ttSo II 1 1 ltC(O^Bn(DmM(DmB 1 X'h^%'r-<7. 
^Mii-(0 D M A i: 3 y h n-;l/x- ^?MlS<^»iHg^^x-r 

fca6ti:i^^:«)^lRl— ©t>(D^4-oSttTfeOs DMA i 

DMA2{if='-<X^OI^affl|ti:BESU DMA3i:DM 

[0 0 2 8] nyhn->(Ux-^ftg^rttc{i, ±T'ai'^ 
fc:5(:R5^aMi^DM A 1 A^e. 4 OfeH^^^-reS'lf IB;5^* 

y©h^>y^S(t n (N) ^^h^ y^cD-b 

^^Wisn (N) ti, 

(N) ^^hv>y^'<^)-tr^^^s n (N) {c{i. 
C^if^t n (N) = t 1 • N+ t Ott^t. t 1 

(^SC) i: t 0 i^m ^f^^y^—^tLxmm-t^o 

^h'yy^co-t^^msn (N) fe|p|^tcs 1 i^m 
[0 0 3 0] X'rxi'©^*;l/-y«ii^S«-r5M^© 

7.^0WW{1:B#{C, ^1iSBi|?cD+>--rX^SSt. SSL 

fc, if (D^<i^J^«r^gffl LfcMiiim. DMA (Def 

ect Management Area) i:'¥.S^>^R§^ 

DDsto^ifiic^j^^-riaT'fe^o ^n^ti^DMAtca 
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TfeSo W<^^s-^^o\n. fitg1i$Ste:{iDMA©{iig(, 
[0 0 2 9] $?){c, 3yhn-;l-r-^nRlSrt©tia 



z n 
g t n 



(N) 
t n (N) 
s n (N) 

u a (N) 

SDDS (Disc Definition Struc 
20 t u r e) Tb^feSo **)10^lJT'{iC:cDcf {C. 

p n (N) tt. a— ^f^i^i:^•^itS«(DJ±*<«■V-yT' 
[00 3 1] #V^->Oh^>y^'itt n (N) h^Vv 
30 -y^tD-b^'^iSct±;g^-i^(73Mf(:&<DT\ ^V-ycD-t 
^^l!gl(±l«'5r2^©|IBi(i:*-5o ia4T'(±. =S-7-yc9 
'PiiMl^cD-fe'^^iStis pn (N) = sp2'N-N + 
s p 1 • N + s p 0 i: 2i^<DM^T'g3^LTt/^5*<, V 
-yS/'c*)(Dh^«y^iS*^-^<D^^{C{i. s p n(N) 

SS©fl^S 1 T'fe^T^f ^' X^!itt:©DM Ai3d;t>*D D S 
[0 0 3 2] ;!!J-K®Ji®h5>y^i[«.^'<iM^O-9--i' 
40 (±, KMlglO h V >y ^ISlg t n (N) = g t 0® 

[0 0 3 3] *fc. ^V"-i^<D^iiMli®-t^;5r|S<^)SiJ 

(Dmmr^tbx. :i-'>fmm(D-t^^mciiLxE<D 

[0 0 3 4] $fc. #y-:/®^ffi®«t©-tr^^fScU^^ 
50 nf^lT-feSo 



(6) 



[0 0 3 5] -mK^mmma^iz^i^^iSid^ xm^HL 

[0 0 3 6] ^(ifS^cDr^lJ&fitHtcMbT. DDStc:& 

[0 0 3 7] JX±{i:J:0. a— 9'-^7:/uy-$/3^^*' 20 

[0 0 3 8] t)a7:i— V«y Mf$gfc D D S <^)/^v^- 

[0 0 3 9] i:JL±(ommii-'ib^)i-zrmi&^mMt^tc 

totfi. DMA<7)ft'<ODDS^iEL<e!*ilJ5c:i:A^-i<. 
gT?3&§o ia4{C^LT</^'5J;'5{Cx tt. 40©DM 40 
A*^ DMA 1 tDMAZii'f^Tsi/cOffimmicMiM. 

<^5<, iKDfcibliC, DMA®fi[fi1f^{i7=^-i'X^©S 
^yh It^gP^^tf C i; {C J; 0 . DMA cOficHOffig;!)^ 50 
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^M^nTv^^&gtix^-x^cDfflisicptje-r, iri 

[0 0 4 0] {Bb. ffll!(©x^X^^-r7T\ 

[0 0 4 1 ] n 5 ^tc(Dmm(Dmm(D^m i t-ss^x 

X ^ |gilSHi?)^x 1- X ^' ^ n - F L /cBf cDSaa7 n - 
^^-THT-feSo f fc. la 1 3 {± C (D^^£D||i!ficD0 
^ 1 ■PfeS3ie-r'i'Xi?5{iagBcD«^^S^t0T'fe5o 
01 3{c*3i/>T KiTldx-fX^. Zti-r-fX^^-^, 
3 {iJt'N-y F, 4 \,m *) ITiEMaaJ. ^«iSMag|5^# 

tsmmmn^^mx-^^o $ re, s f±y-yst z n , 

XOF^-y^'^t n (N) . ^\-=7y^<r>-t^^ 
msn (N) , ■ff~Ym.^(Dhv-J^WLgX.n (N) , 
§y-y(7)n.-+f®j^F^i!&5fe|g7FUXu a (N) ©ft 
^^^eTtx-c X^cD^^;l/-7«|fi!c:&¥iJS-r5 y;l/-7^i 
^W^gPT-feSo $fc. 6 (4tia-«a7 F ux^^gp 

T'fet), DMA4'©^iiMllt1f«}*^6.y->'«(7)^<i^ 

«*^t^L. 4-^Xh3>'l^a-^^7b^e,x^'X^';&|!*l» 

frsB#jS:if{cjie,nT < ^nar f vMm^mr f 

l'7.icmmir?>o 7{±^Pj|'JXF*f2tt-r;5RAMTa& 

5o 8{i§gl5^$ijp-r§3y hn-^T'fe-5„ 01 3C 

^•TiftaggT'^x^' X ^cDg^*i«t igr-r -5^^©^^ 
^fSo r-rX^A^D-F^nSir^-f, n>hn-;l/ 

(N) , #F7>y^cO-tr^:Jflg(s n (N) . iS—Ym^ 

(7)F^.y^Sfg t n (N) . ^^/-y<D=L-^m'^m^ 

^®7FUXua (N) A^f#?>ni7;l/-7i|ifi!tWSgi55 

{cj^enso offtCx #^nfcDMAcofiiH, fiis, -y- 

-TXA^SDMAcOfiLS^WSfL. DMAfCT^-feXLT 

(D-^^^Wispn (N) ^m^o tntmmc. xmw 

R AM 7 tcfeS^«j:P(iWa-r-7;l/^#BgL**^e)J^X F 

3ytfi-^*^e,jM&n§M*i»fr-5-t^^<Diia7 
F ux^mmr f i^xtc^j^-rs c i:*wt6tc^5o 
[0 0 4 2] mm<n>^mz. mm<Dmm i r-ti. sy- 
yo)'fmmm(D-t^^ti&^2:k&.y<Dm^t Lx^m 

U •^<?)MS[<D^Si^/^7;'(-^'i^LTDDS{c|B^L 



11 

m(omm(DBm 2 t'^st^xi- x ^mw(o d d s (om^ 

(D-t^ii^sn (N) ^y-yO-h^^l&t n 
(N) • sn (N) <0k (^1^) fgfcU DDSrtfCti 

[0 0 4 3] ^i6g®E^3. ||Sfi®0^ 1 T'{±. :x— If lO 

^■i(Om^^tmX'^^o 0 7 (a) T'(i, rtiS'?)^- 
fc. n.-+fMJ^-fe^^|SCu s fe^HtRSs s tJt^JM^ 

[0044] mwr Kuxfia— tfSB^(7)5t®A%e,)raic 20 

[004 5] m^y''<7.^'^m^'Jl!>-f^\^^m^Ct[t'P 
[0 0 4 6] mi (a) T'ti. X'TXi'fDrtmiJ^^e.^l. 

iSijtciiaT F \y7.im o ^^xrcm^mm Lx\,^^t)\ 40 

9*T'fe:fel/\ H7 (b) {c^C9-m^>Lfc„ 
[004 7] ^m<DmB4. iKDmtOBB 4 <?)f='-i' X 

^xHi. f^mmmiW-^i'^TtLxi^mt^m'^. u 

DF (Universal Disk Format)^ 

DOS* E<Dmmy V «y h ^mi/^Ta— »f O-r- 
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Jitt* if ^oleai^^±^ 1187 K uxf^ 0 #jfi(ciB^$ n 

§c ms(,±!i(DmM(o^m(omm4x$>^yif^x^u 

Ofe:^ti''<, 09tii:cr)5l^<D||i5g(D0^4T*fe53tx 

^-^?i2S^^-r0T'3&So 0{c^-r<}:'5fcDDSrt{i: 

(N) {inAnJ-XtuDBttcffll/X N*<0«^{ifflSiJ{ciB 

[00 4 8] IKDi^o^f^Xd'mi&^t^Ct.lC^ 
0. 1137 * - V >y h ±aST'a5 WM^^^-^tfV- y 

[0 0 4 9] yy-oimmicm^^^bn^tm^ii'f^x 

[00 5 0] ||)lcDJgffi5. (KDHSScDjF^^ScDxt'X 

tm-^n^o mi oit!i<Dmn(D^m(Dmm5xib^yt 
-yp^ic$>*). WifH^<DV-yot.mHM(0)/—y6(o 

v~yi:mnmic&.m-t^i/~yictmi'^uwt 

[00 5 1] C<Dj;io^j:T^7.i/m^^t.^!ltl,cj: 

[0 0 5 2] COfg^T'xB'^Tl/^S-b^^irttiS^S* 

*fu<D-o^^LT*3Ds fi?iJ^tf«?a-tr^^^ 1 7u-y 
^tLxm*) ITiEi?^* if %#APt- 5 J!ia^*5 C o T 

v^SIST'fi, ■t^'^»^7"n'y^iiM**^x.5c:i:t>T*t 

■So 

[0 0 5 3] SliSfe'DJ^Se. 01 4{CiIgl 2 0mm)^ 
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ST'© 3 5 V-y^cj^m U ^V-yiczL-^mmt^ 

[0 0 5 4] h^y^e>y^tiO. 5 9/imT'-^i: 
U "/-^O^x-fX^^gE 4mm®{4tt*^e)r»fl^-r 10 

(N) J tC^-r-lr^7^iaT*«^bTV^«o /c:i:x.tfy- 
yO(± 1 S-fe^'^Tlg^ts lo^^iJcoy 

-ytc^StcLfcjb^oT 1 h7-y^'^^t)«D-b^^fic^ 1 
■t^^TotgJ^-r., ^V-y{c^$n^h7-y^*if^ 

1 6 3 2*i:Lfc®t:\ Scf tc^l-J: ^ 1 V~y\,t^ 
S73[p]{Ci^O. 9 6mm®i|gT-«^$n§<l;9fC^o 
fCo fib. y-yS 4cD*il h^-y^'^l 3 4 4*-e1i 

fig t /Co c:n{±«^Mh7-y^'(DfiiM^. x^'X^cDlB 20 

^liO'lttt^ij^^ltbTT'f X^4SA^?)S^2. 5mm 
|^{iT-||e)-a:5a:'5fC-r§/c:i6{C, ^C0^@:&5 7. 5 
SmmiiLfcfcii-r-feSo 

[0 0 5 5] :LCK7r<tmxHt. f-^mm^^n^. 

Xlfu-y^tLXmo^olcLtc, ^'/-yic^^n 

^Tny^Wi^m^oy rbn (n) j fc^fo ^v—y 

<Dhx\ (N) fi. b n (N) = s n (N) X t n (N) 
/I 6 ^5iCT'^;^.&n§o '/->0*''6y-y3 3 
X'li. b n (N) = s n (N) x l 6 3 2/1 6, 30 

y 3 4 1 y-y^ © h 7 -y ^7*icA^iJ>iS:i/^©T\ 

bn (N) =sn (N) X 1 3 4 4/1 6 X'^-TL^n 
[0 0 5 6] #y-ycDbn (N) <B<^)yp>y ^A^e>* 

^mw^msij- Ymm:^S.-tiS- K^p -y G B l 

/G B 2 A>e.«fi!t$n. U B S B T' 1 ^}\^-^^miii 
[0057] GBli:GB2{i. ^y-^rtT-en^n 40 

2 F7-y^'JX±©5iS{<:^5J;3{c. "T^tj-S. g t n 

(N) =g t 0 = 2 i:LT. Wkfu-j^m.(D^^^^ 
m^Xtco iKOfcib. 9\-Mm<DV-yi3iE. W^iCG 
B 1 tGB2(Dyay^mt>^m^X\^^^o '/-y 
0<DG B 1 {C{±, KSHl^©yo<y i^coftetc, 

r -< X^'oert^lcffiM-r 5 U - ymi^<r)-:fa -y ^ 
«:#46T«</^TV^5o iic0/c:i6(i::/n>y^i![j!)^lix., 2 
5 6:rD>y^i:*ofc„ U-Ki'^MHetca, iJi^PfltS 

^^i^^iafi-rso 50 
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[0058] ±m<D^if^^mrct ^ o ^ij- m^^oy 

<OllSS0'J^O^^^ 1 h^'y^SfctJ^-ti'^Sgjsn 
(N) ^fflV^T. GB1=GB2=INT [(sn 
(N) Xg t 0-1) / I 6] +ll>C^i0^lsb^Ctff 

t?t5o fcfcU le^INT [•] ti'>S(g|5^}-a)^ O j# 

fex ^y->§(c 1 h^>y^^fc»3©-fe^':Jf|& (s n 

(N))A^P)GBK GB 2;gr*J6§c:iiA^-e$?)o 
[0 0 5 9] #y->'®^<i7n'y^'tltS Bti, m^PiC 
Tfst^ 0 lcV~yo XHi 1 SZTuy^x^*). \:AT. 1 

oMij®v-/{c^oTy-ys#A< 1 miMt^m\c 3 

rP>y^-roJi^5<J:-5lcSiJf)STrc:o Lfcii^^X. ^' 
Jl-'/^miC0^mm^(0-t^^WLs p n (N) s 
pn (N) = (3N + 7 5) X16 = 48N+1200 

tmsn^o ncD^tpcD r4 8j t r 1 2 o oj 

[0 0 6 0] $fc. spn (N) <Dm tLX^myti 
y^^s p b (N) s p b (N) = s p n (N) / 
16 <D<J;^{C^«LTffll/^T, spb (N) =3N + 

tLx^mwmmmicmmt^ma. t n <d 

J: ^ {C/Jn$ 1/ ^ffi i: § a)T-'>^i/ > if >y h iST-fB^ L T *3 
<i:i:A'«TtT&v^Wi/^o spb 

(N) t s p n (N) i:rafiltC^«i^«(Dit'<X<^)»m 

icm\^^^ctti'^x^^. 

[0 0 6 1] lattJ^S B/UBtti, S^i^;l/-:/<7)a— 

■»f'yp-y^i!(UBtc*f-ri.i^ii7'P-y^iS[S BCDttm^ 

mLtco iiL:tc^-r0ijT*{±. y->i A^e)^— :y3 3tc 

"/T. a— +f T'n -y 3 . 0 4 %o:/p 
-y:>|gl<D^iiyp-y^^SiJDaT§J;9tc^^t/co * 

7 r -< ;l/ X -r A {c ilffl ^ n ^ a^if |g® s*^ n ^ ft 

s©!/— >'0i:«^S(i9y->'3 4{c(4, ^n^n3. 

3 9%i:3. 7 2%. ©i^fcftoV-ycfcDfe^Si/^tb 
[0 0 6 2] c:^-r§i:i:(cj;oT. ^^iLfc^SgcDjg 
^*^5i:i:*^-etfco 

[0 0 6 3] 0i5{c(i. 0 1 4^c^Lfc^Dil(i)l;^/- 
i^©7p y ^^(o%mxiim^^7i.tcmm\^^^to v 

fuH, 1 h-7-y^St)cD-t^^|g(, 1 7"P -y ^ S 0 O-b 
^^^^HiilBl-t-rSo */c. T^-fX^tiftrtJS^rX 

5o L/tA^oT^y— >® rbn (N) J {±01 4<om 



(9) 

15 

-So 

[0 0 6 4] ^V-yicmO'^X^^mfUy 

i'^S B(i> iacfK^1"J:'5fty->'OT'{i9 C^n-y 

s pn (N) ti. s pn (N) = (2N + 9 0) X 1 6 

= 32N+ 1 4 4 0 t^-^n^o CCD^fpO) ^'3Z^ 

t r 1 4 4 oj ^i^Mtg^to-tt-rx^^-r/^^^-^i: lo 

[0 0 6 5] ^rc9i(Dmtmm. spn (N) (OR<0t. 

LX^myny^Wisph (N) ^ffll/^T. spb 
(N) =2N + 90 i:LTfeJ;V>o Cotnii^mm 

t^Bii rzj t rg oj iii&So 

[0 0 6 6] H4'CDS B/U B{C{i, :S-^*;l/-7"cDa— 

BLtcc n mc^-tmxit. v-yii)^ibV~y3 3ic 20 

mm.7 K \yX<D±^ < &5^^SffliJtff < ic LfcA^o Til 

•/Uy^(Dm3. 61%*^e>2. 7 2%<Dyuy'>m.t 
rj:^J:ol,cm.m^mfX&^hX^^^?>o ^tc C(Dr'^ 
X {c las ^ n § 7 r saif IS ^ if 7 r ;1/ X 

V->'3 4tC(i. ^n^n4. 0 9%i:3. 78%s CD 

STfCo 30 
[0 0 6 7] d'J-r^ililt.fcoT. la 1 4tC'CH/>T^ 

xmmt^ctffxt. i^mmm'^^mLx^rcm^ic 
[0 0 6 8] 01 4<D^oic^mm^(Dnmx^ 

SSLfci:t. ^«^M®yp-y^lS{±^ft4 4 107" 
n>y^i::a;5<, S.rz. mi 5(DXolC^m^m<DWmX 40 
%^^Lfci:t. ^«ltR«<D7"P'y^S[«^ft4 3 6 2 

^K^'f'7"tcgSLfci:#ti:^f**^^ai$n. gS±0 
[0 0 6 9] J;<ffli^e)ti5ffli:LTs 

®if^A^8M-i'hT"jxh±{cs$nsi:-rnti. 32 50 
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iiMJ^«7P>y^'il4 4 1 07P>yi'^4 3 6 27P>y 
mx&^ 4 0 9 6Ji(±fe^cDT\ Xm^W(0rctb(D9 7, 

[0 0 7 0] Sfc.4 0 9 e^m^^^^fuy^ti^mM 
■^n^yji-fic-^m-^nxi^^^o^x. 

§ii i:A^T't, ^^PlS^^(D'>iS:i/^^;l/-7'{ig^^;l/-7' 
v>^-&T'fe¥JQW*7^-bXtttgcD{gT*g/J«Wi^ 

[0 0 7 1] 

[0 0 7 2] *f|0«<Dlis)<a 1 tC|e«©)^x^'X^7(c:fe 

©affii^tcT^-bXT't^.t'ptcLfcJDT'. d^TtxY 

X^^lgSj-r^Tt-r^x^gfiti. ca^fty" ^ 7.^ (D^ 

[0 0 7 3] J^x^X^(D7:t-T>y h^||-^iiilD*^fe 
[0 0 7 4] *%flcDliJj<Ja2{Cie«(D7^x^'X^fC*J 

m:m.^mct\zii^xtmu^'^mmm^h^'Km 
c (D^^T^f X ^ ^iHiss±-r c i: A^T? ^ § o 

[0 0 7 5] ^X'<'X^(D7;i— V>y h^M^iain^^fe 

ofc^^fc. m^mM^(r>^m.xh-ox%,^n%9 ^ 7. 
K#^fn5o ^i%wa^ii2<D$fe^fiif£(feft 

F«iS©^M(c t mWtgT-fe ») . Smtgft7 <y 
[0 0 7 6] *|g^©lt*:S3{cieic©7tx^'Xi7{ct5 

•li-fc c tc ck D . ^;i/-7"filii-^g«<Da o x 



t 

(10) 

17 

[007 7] 4 tClBK^Ttx-r X {C«5 

i)^^m^n^(Oi:\ ffl^tc^t)-a:T, ^MMJ^^gifiEfi: 

[0 0 7 8] *l§B^cDil*a5tCtBS(D7tef^^X^5aa 
[007 9] ^^■mmm^M e tcfB«<D3^'r ^ X ^ 20 

i^(c^OL:f:tj;»5> 7tTi'X^|gSiga<D7r-A>> 

[0080] *^W<Ofi^^ 7 tcE««)7te 7='-f X ^ {C43 

^filfi^o-b ^ 5 / - ^ ^-r '^Ti^J^ 

*M^tc^oiii:{cJ;!5. ^f='-f X^|g|(jga(D7r- 40 
A •> X 7;!/-^ y ^ra Wk-r ^ c i: ojtg h * § o 

[008 1] 8 fCfS^^Tldxi' X ^ 

[0 0 8 2] *rc. ytf^x^mm^mts^'f-fXi^tDir so 
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)i~ymj^ii^7k^(D^7'^7.^^mmt^m^xh. ^ 

MM^cDfufilf $g©/ ^ - ^ ^ffl 1/ ^ S c i: {c J; o T , 
•r- <OE^S5fe)!)^*3 * X. 5 J; ^ tc § o 

[0 0 8 3] *^H^C)f|j)<«9tCiHit<D7texi'X^. $ 
/c, *ll^©|i5|<®l OtcE^OT^X-i-X^tClSl/^T 

It. iia7KPX<B*^o<o-ti'^^#t?^;i/-yrtSS 
v^fi. iia7 K UXim 0 i:g;*cl^a7 F l^xffi^^t? 

if}i-yic^\.^x3.--^mmicnir^^mmm<D:k^^ 

X. mmyt--7yh±mmx&^m^^^^tsv-y 

[0 0 8 4] *%B^£DM*« 1 1 icmmoytT^xi^ic 

m^7 KU'X©/hSl/^fiicDAoT«/''5y->«Ha 
— If ^iio;^ ^ $ {c ^ ^ filMM;*: ^-^(om^ti^^t 

5n§K*oiav\ ^a7FU'X©/h$v>-b^^;&^t? 
[HBcOffi^^IKH^] 

[01] cicD^WO^iSI^J^ffiiT'feSTl^x-rxi'O 

[02] C(0^B^(?)lliSiS<^Jg^lT'fei.7ldx-i'X^'(D 

V-yaym^m^^stmx&^o 

[03] CcD^H^(7)||)!fS(7)J^^lT'fe^7^X'i'X^O 

[04] c<D^m(DmM(Dmmixh^^7'-<x^(D 

DM Atsit/D D S ©S^0IJ*^-r0T'^§o 

[05] c:<7)%^©llSS<7)miT?fe57^X'rx^ig 

ilgg^^ffX^^p- H t/c^<DJ!ia7n-;&^s-r0 

[06] i:OfgH^(D|li5S(OJg^2-efe§7^Xi'X^O 

[07] il©^B^O||)l(DJg^3-Z?$)^^-r'i'Xi'CD 
#V^-y0;^#^®P^^-r0T'fe5o 

[08] c(Dmn(DmiM(0]Bm4xh?>yt7'-fx^(o 
^-/-yox^-^mi^^^tmx^^o 

[09] il®^^(D||)l®}g^4-e^SJtxwX^(D 

^■r0T'fe-5o 

[010] il(D^0^(D||j5l©J^^5-efe57^xi'X^ 

y- y<Di<:t fE <om^^^tmx$>^c 

[011] co^B^cilMojgSi -rx^^ 

5o 
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[012] !i(o^m(omm(OBm i T-fe-s^r-rx^ 

©DM A*3<tCf D D S(DMfi!t<^J^^t"0T'fe5o 

[013] c(omm^m<DBm i r-ss^f-vx^ 

[1114] ccDmmo^mmcyBmGvh^^f^x^ 

[015] iI(Dfg0^(O||Jl©J^^.6-efe57txVXi7 

[016] t^*©^r<'Xi'£0x-;5jy-y^<i^^: 

[017] t»e*cO>t-r Y 7. © D M A ©BHSfitM^^ * 
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[018] t»e*OgiJ(D7tx -< X ^' © D M A ©ESfiS 

^^•r0T'fe5o 

[019] iie5K©7^x X ^ Oi^filMJ^©;^ 1 5 

1 T^r^X^. 2 x^'X^^r-:?. 3 T^-^-y h\ 

4 if^sHgi^^m 5 ^)]y~:fm^^\^^. 6 

^a-nar F ux^i^a?. 7 ram. sh^fd- 
10 7. 



[01] 




[02] 






















V 











[03] 



V^->B[ Z n 



-h* ^^(DhT^mg t n ( N ) = g t 0 



#V->a)h-7y^«l tn (N) 



^h^^y^^O-bi^i'K sn (N) 



ua (N) 



DMA 1 (D&mmm 



DMA2(DfltSttl» 



DMA30l4a«ffi 




1 1 



to 



8 1 



sO 



u a 1 



u aO 



DMA4a[)(&«*« 



DMAnCPttaflg 



^^V^-XO K^y ^tt iai(N)=U- N +tO 
RftdfiWT' KU;^ ua(M) - ua1*N + uaO 

N : 



as] 



D D S $:alc*v 



^3- us:*' Ku:^3E 



(12) 



<^mW- 1 1-1 8 5 3 9 0 



[0 4] 



1 1] 



DMA 



DOS 




^'J-XJ>^mmAOi:<f^9L 8pn (N) 









WflZ, apl, qiO: 



{ftV-XD^traUUD-b^^tt 8Pn (N) 1 


a p 2 




8 P 1 


\ 


8 pO 



DMA 1 



DMA2 



DMA3 



DMA4 



me] 



ai 6] 




& V - ^ « aJ*® ^ 1^7 ft 


1 k 












T 


DMA 1 






DMA 2 



i9ii(N>- k - t n (N) • sn (N) 

k : 



i 



DMA3 



DMA4 



[07] 





j.-+faifrfe»^ft us 


^wmfD'fi^^WL ss 




0 


10 0 0 


1 0 


1. 000 


1 


L 2 0 0 


1 1 


0.917 


2 


L400 


1 2 


0.857 


3 


1600 


1 3 


0.813 


4 


1600 


1 4 


0.778 


5 


2000 


1 5 


0.750 


6 


22 00 


1 6 


0. 727 



(a) 





JL-1f««-fe^7^rR us 


^W^WSO^^^m. as 


a s>/u s (%) 


0 


2200 


32 


1.465 


1 


2000 


2 8 


1.4 00 


2 


1800 


2 4 


1. 333 


3 


1600 


20 


1. 250 


4 


1400 


1 6 


1. 143 


5 


1200 


1 2 


1. 000 


6 


100 0 


8 


0. 800 



(b) 



(13) ^mW- 1 1 - 1 8 5 3 9 0 



[08] 











0 


1000 


20 


2. 000 


1 


1200 


1 2 


1. 000 


2 


1400 


14 


1. 000 


3 


16 0 0 


1 6 


1. 000 


4 


1800 


1 8 


1. 000 


5 


2000 


2 0 


1. 000 


6 


2200 


2 2 


1. 000 



feV->g>?i88«iaflD-feO»Bt spn (N) 

9n(N) = Bp3- N • N -t-spl-N 
N : \;->»^ (1 ^ N) 



c p2 



s p 1 



C01 0] 





:x-if»«-b4^4^ft us 




8 a/u s (M) 


0 


1000 


20 


2. 000 


1 


1200 


12 


1. 000 


2 


1400 


1 4 


1. 000 


3 


16 0 0 


1 6 


1. 000 


4 


1800 


18 


1. 000 


5 


2000 


2 0 


1. 000 


6 


2200 


44 


2. 000 



[012] 



DOS 













N : V->#9 

spo : ue 



teV->(0^iaWgt«p-b»»flC spn (N) 




S P 1 

s p 0 




[Hi 7] 



















DMA 1 


2 


0 


3 


1 0 


36 


DM A 2 


3 


1 4 


4 


24 


3 6 


DMAS 


1 7935 


0 


1 7 9 3 6 


1 0 


36 


DMA4 


17 9 3 6 


1 4 


1 7 9 3 7 


2 4 


36 



imi 8] 





mm 


















DMA 1 


4 


0 


5 


1 2 


3 8 


DM A 2 


6 


0 


7 


1 2 


38 


DMA3 


4 2 0 3 0 


0 


42031 


1 2 


3 8 


DMA4 


42032 


0 


4 2 0 3 3 


1 2 


38 



(a) 5 1 2/W 























DMA 1 


2 


0 


2 


1 0 


1 1 


DMA 2 


4 


0 


4 


1 0 


1 1 


DMA 3 


1847 3 


0 


1 8 4 7 3 


1 0 


1 1 


DMA4 


18475 


0 


1 8 4 7 5 


1 0 


1 1 



(b) 2 0 4 8yx-r h±^9- 



' • * 

^mW- 1 1 - 1 8 5 3 9 0 



(15) 





(mm) 


sii(N) 


bn(N) 

(7' ayi) 


GBl 


UB 

(7'0-yJ') 


SB 

(7 Dy?) 


GB2 

(7' Dy?) 


SB/VB 
(%) 


0 


24.00 


25 


2550 


256 


2215 


75 


4 


3.39 


1 


24.96 


26 


2652 


4 


2566 


78 


4 


3.04 


2 


25.93 


27 


2754 


4 


2665 


81 


4 


3.04 


3 


26.89 


28 


2856 


4 


2764 


84 


4 


3.04 


4 


27.85 


29 


2958 


4 


2863 


87 


4 


3.04 


5 


28.81 


30 


3060 


4 


2962 


90 


4 


3.04 


6 


29.78 


31 


3162 


4 


3061 


93 


4 


3.04 


7 


30.74 


32 


3264 


4 


3160 


96 


4 


3.04 


8 


31.70 


33 


3366 


5 


3257 


99 


5 


3.04 


9 


32.67 


34 


3468 


5 


3356 


102 


5 


3.04 


10 


33.63 


35 


3570 


5 


3455 


105 


5 


3.04 


11 


34.59 


36 


3672 


5 


3554 


108 


5 


3.04 


12 


35.55 


37 


3774 


5 


3653 


111 


5 


3.04 


13 


36.52 


38 


3876 


5 


3752 


114 


5 


3.04 


14 


37.48 


39 


3978 


5 


3851 


117 


5 


3.04 


15 


38.44 


40 


4080 


5 


3950 


120 


5 


3.04 


16 


39.41 


41 


4182 


6 


4047 


123 


6 


3.04 


17 


40.37 


42 


4284 


6 


4146 


126 


6 


3.04 


18 


41.33 


43 


4386 


6 


4245 


129 


6 


3.04 


19 


42.29 


44 


4488 


6 


4344 


132 


6 


3.04 


20 


43.26 


45 


4590 


6 


4443 


135 


6 


3.04 


21 


44.22 


46 


4692 


6 


4542 


138 


6 


3.04 


22 


45.18 


47 


4794 


6 


4641 


141 


6 


3.04 


23 


46.15 


48 


4896 


6 


4740 


144 


6 


3.04 


24 


47.11 


49 


4998 


7 


4837 


147 


7 


3.04 


25 


48.07 


50 


5100 


7 


4936 


150 


7 


3.04 


26 


49.03 


51 


5202 


7 


5035 


153 


7 


3.04 


27 


50.00 


52 


5304 


7 


5134 


156 


7 


3.04 


28 


50.96 


S3 


5406 


7 


5233 


159 


7 


3.04 


29 


51.92 


54 


5508 


7 


5332 


162 


7 


3.04 


30 


52.89 


55 


5610 


7 


5431 


165 


7 


3.04 


31 


53.85 


56 


5712 


7 


5530 


168 


7 


3.04 


32 


54.81 


57 


5814 


8 


5627 


171 


8 


3.04 


33 


55.78 


58 


5916 


8 


5726 


174 


8 


3.04 


34 


56.74 


59 


4956 


8 


4763 


177 


8 


3.72 



(16) 



1tBB¥ 1 1-1 8 5 3 9 0 



CHI 5] 



#^ 


(mm) 


Bn(N) 

(-t if 9) 


bii(N) 


GBl 


UB 

(7 Dy^ 


SB 


GB2 


SB/UB 

(%) 


0 


24.00 


25 


2550 


256 


2200 


90 


4 


4.09 


1 


24.96 


26 


2652 


4 


2552 


92 


4 


3.61 


2 


25.93 


27 


2754 


4 


2652 


94 


4 


3.54 


3 


26.89 


28 


2856 


4 


2752 


96 


4 


3.49 


4 


27.85 


29 


2958 


4 


2852 


98 


4 


3.44 


5 


28.81 


30 


3060 


4 


2952 


100 


4 


3.39 


6 


29.78 


31 


3162 


4 


3052 


102 


4 


3.34 


7 


30.74 


32 


3264 


4 


3152 


104 


4 


3.30 


8 


31.70 


33 


3366 


5 


3250 


106 


5 


3.26 


9 


32.67 


34 


3468 


5 


3350 


108 


5 


3.22 


10 


33.63 


35 


3570 


5 


3450 


110 


5 


3.19 


11 


34.59 


36 


3672 


5 


3550 


112 


5 


3.15 


12 


35.55 


37 


3774 


5 


3650 


114 


5 


3.12 


13 


36.52 


38 


3876 


5 


3750 


116 


5 


3.09 


14 


37.48 


39 


3978 


5 


3850 


118 


5 


3.06 


15 


38.44 


40 


4080 


5 


3950 


120 


5 


3.04 


16 


39.41 


41 


4182 


6 


4048 


122 


6 


3.01 


17 


40.37 


42 


4284 


6 


4148 


124 


6 


2.99 


18 


41.33 


43 


4386 


6 


4248 


126 


6 


2.97 


19 


42.29 


44 


4488 


6 


4348 


128 


6 


2.94 


20 


43.26 


45 


4590 


6 


4448 


130 


6 


2.92 


21 


44.22 


46 


4692 


6 


4548 


132 


6 


2.90 


22 


45.18 


47 


4794 


6 


4648 


134 


6 


2.88 


23 


46.15 


48 


4896 


6 


4748 


136 


6 


2.86 


24 


47.11 


49 


4998 


7 


4846 


138 


7 


2.85 


25 


48.07 


SO 


5100 


7 


4946 


140 


7 


2.83 


26 


49.03 


51 


5202 


7 


5046 


142 


7 


2.81 


27 


50.00 


52 


5304 


7 


5146 


144 


7 


2.80 


28 


50.96 


53 


5406 


7 


5246 


146 


7 


2.78 


29 


51.92 


54 


5508 


7 


5346 


148 


7 


i.n 


30 


52.89 


55 


5610 


7 


5446 


150 


7 


2.75 


31 


53.85 


56 


5712 


7 


5546 


152 


7 


2.74 


32 


54.81 


57 


5814 


8 


5644 


154 


8 


2.73 


33 


55.78 


58 


5916 


8 


5744 


156 


8 


2.72 


34 


56.74 


59 


4956 


8 


4760 


180 


8 


3.78 



(17) 1 1-1 8 5 3 9 0 



m 1 9] 





5r— ^ hv'y ^ft 






0 


13 7 0 


3 


0.218 


1 


146 5 


3 


0. 205 


2 


15 5 6 


4 


0. 257 


3 


1648 


4 


0. 243 


4 


1740 


4 


0. 230 


5 


1832 


4 


0.218 


6 


19 24 


4 


0. 208 


7 


2015 


5 


0. 248 


8 


2 107 


5 


0. 237 


9 


2 196 


5 


0. 223 



